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One-fourth of the patients died, while the others made good recoveries.
with mild otalgia, facial paralysis, and partial hearing loss, all left-sided. One month earlier he had taken decongestants for hearing impairment and intermittent tinnitus of the same side. He felt he had been improving. During the 2 weeks prior to admission he had experienced occasional mild bifrontal headaches. There was no history of trauma or family history of neurocutaneous disease.
Physical examination revealed a muscular young man in no distress. He was afebrile and normotensive.
Flexion of his neck caused minimal posterior cervical discomfort bilaterally.
There was no craniocervical tenderness or bruit. Tympanic membranes appeared normal. No cafe-au-lait spots or neurofibromas were detected. and B patterns. There were several areas of hypervascularity characterized by numerous thin-walled, dilated vessels in clusters (Figure 2 ). Many of these were near the surface. Areas of microscopic hemorrhage abutted some of these.
Two months later the patient resumed his former activities. Left facial weakness and hearing loss are the only remaining deficits.
Discussion
Hemorrhage into brain tumors is common. One to 11% of all intracranial bleeding originates from brain tumors and serious bleeding complicates up to 10% of tumors [3, 5, 7, 12, 16, 18, 20] ary effects of hematoma formation and edema cannot account for their size. This is remarkable, as one-third to one-half of symptomatic tumors are smaller and certainly many other small tumors remain undiagnosed [8, 9] . Although size appears to be an important risk factor for major bleeding, it seems that the association relates to intrinsic tumor vasculatity and not to extrinsic vessel erosion, compression, or aneurysm formation. All cases underwent angiogtaphic, operative, ot pathologic visualization, with no suggestion of these.
Hypervascularity is a common finding in neurinomas. Almost 60% of tumors larger than 2 cm in size have a marked increase in vasculatity, whereas only 207&25% of the smaller tumors have a marked increase in vascularity (9). Vessels are often dilated, ectatic, and thinwalled, frequently lined by only a single layer of endothelium.
In 11. Mass effect without tumor blush was described in each patient, except for cases 4 and 12 who had normal four-vessel studies. Selective external injections into the carotid artery have recently been shown to produce tumor staining in half of the acoustic neurinomas [17] . This technique holds the most promise for radiological grading of vascularity but requires pathologic correlation.
At least 9 of 12 patients had prodromal symptomatology ranging from 5 days to 7 years or more. It is uncertain if preexisting deficits had been present in the others. Symptoms were typical of cerebellopontine angle neoplasms.
All eighth nerve lesions caused hearing disturbances, while the two fifth nerve masses produced facial numbness. Precipitating factors have been described previously 1987;2?:168-72 "Large"" into a trigeminal neurinoma draped over the tentorium presenting the day after a minor head injury. The authors speculate that contusion of the tumor occurred with resultant mass effect. Our patient was in the midst of heavy weight lifting. We suggest that the abrupt and marked increase in arterial and venous pressures created a brief gradient between the vascular and extravascular intracranial compartments, leading to rupture of fragile tumor vessels. Two other patients were sleeping at the presumed time of their hemorrhage.
Other reports in the literature did not comment on precipitating factors. Subarachnoid hemorrhage occurred in 10 cases while bleeding was restricted to the tumor in the others. Presenting features were variable. Headache, nausea, vomiting, and altered consciousness were common. In all patients tested there was marked dysfunction of the cranial nerve of origin. New deficits of neighboring cranial nerves were common. Impaired consciousness prevented assessment in two cases, and data on case 11 are missing. Computed tomography scans demonstrated the tumor in all seven cases where performed.
Tumor excision was accomplished in 10 patients. One patient (case 8) died in the postoperative period. Two patients died without operation.
The nine survivors recovered with a good outcome, generally with only cranial nerve deficits. All were able to return to their former activities.
Awareness that catastrophic bleeding can complicate intracranial neurinomas should not affect the decision of whether to remove such a tumor. Large tumors should be removed and small tumors are at lower risk for hemorrhage. One could argue that an incidental neurinoma is a relative contraindication to anticoagulation, as this has induced massive hemorrhage in a spinal neurinoma
El51. Finally, one should add intracranial neurinoma to the list of causes of angiogram-negative subarachnoid hemorrhage. Computed tomography scans are a sensitive but not infallible tool for diagnosing neurinomas 181. Questioning the patient for preexisting symptomatology and a detailed cranial nerve examination will adequately screen these cases.
